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CLASSIFIED ADVERTISEMENTS 


All advertisements under this heading must be prepaid. Appointments or Situations Wanted: 2d. per word 
(minimum 5s.); Box No. 6d. extra. Other Classifications: 3d. per word (minimum 7s. 6d.); Box No. 6d. extra. 
Compound words count as two words; groups of figures and initials as one word. 


POSTS VACANT AND WANTED 
“HAND-PICKED” medical secretaries, receptionists, 


and chair-side assistants. We can supply trained 
and experienced staff at short notice. Wigmore Agency 
for Medical Secretaries, 67, Wigmore Street, London, 
W.1. (Tel. HUNter 9951/2/3.) 


OYAL NAVAL DENTAL SERVICE.—Candidates 
are invited as DENTAL OFFICERS IN THE 

ROYAL NAVY, preferably below 28 years. They must 
be British subjects whose parents are British subjects, 
and also be medically fit. They must be registered under 
the Dental or Medical Acts, and also possess a Degree 
or Licence in Dental Surgery. No professional examina- 
tion will be held but an interview will be required. 
Initial entry will be for three years’ short service after 
which gratuities (tax free) are payable, but permanent 
commissions are available for selected short service 
officers. (Four-year engagements are also granted.) 

Officers transferred to permanent commissions will 
be paid taxable grants on completion of one year’s 
service, amounting to £1,250. Consideration will be 
given to the grant of up to a maximum of seven years 
antedate of seniority in respect of approved periods of 
service in recognised civil hospitals and for similar 
experience elsewhere. Previous dental commissioned 
service will be allowed to count in full, and half duration 
will be allowed to count in respect of non-dental com- 
missioned service. 

For full details apply:—Medical Director-General, 
Admiralty, London, S.W.1. 


T. BARTHOLOMEW’S HOSPITAL, E.C.1. Applica- 

tions are invited for the post of LOCUM TENENS 
REGISTRAR in the Dental Department for a period 
of three months from March | next, or by arrangement. 
Duties include every branch of dental and oral surgery, 
including orthodontics and prosthetics. Applications 
should be submitted to the undersigned as soon as 
possible. C. C. Carus-Wilson, Clerk to the Governors. 


QGHEFFIELD REGIONAL HOSPITAL BOARD. 

Consultant Dental Surgeon required for three National 
half days per week for the Chesterfield Group of Hospi- 
tals. Further details and application forms from the 
Senior Administrative Medical Officer, Sheffield Regional 
Hospital Board, Old Fulwood Road, Sheffield. Forms to 
be returned by April 2, 1956. 


COURSES 


.D.D. (Glasgow), F.D.S. R.C.S. and F.D.S. (Edin- 

burgh), L.D.S., and all other Dental Examinations. 
Postal Courses for all the above examinations can be 
commenced at any time. For full details apply: The 
Secretary, Medical Correspondence College, 19, Welbeck 
Street, London, W.1. 
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TO LET 
RENTWOOD, Essex. TO LET, suite of rooms, wiih 
separate toilet facilities, in semi-main road position 
in centre of town. Ideal for Dentist. £200 p.a. exclusive. 


C. Eves & Son, 7 Goodmayes Road, Goodmayes, Essex. 
(Phone: Seven Kings 1153.) 


UITABLE COMBINED RESIDENTIAL/PROFES.- 

SIONAL USE. BERKELEY SQUARE, W.1. 
Attractive FLATS in this unrivalled position comprising 
four principal Bedrooms, two Bathrooms, two/three 
Reception rooms, Lounge Hall, Kitchen, two Staff rooms, 
Staff Bathroom, ete. All services. Full particulars from 
Marcus Leaver & Company, 36 Bruton Street, W.1. 
(MAYfair 4266.) 


PATENT 


HE Proprietors of Patent No. 680483 for “ Method 

and Apparatus for Forming Artificial Teeth”, desire 
to secure commercial exploitation by Licence or other- 
wise in the United Kingdom. Replies to Haseltine Lake 
& Co., 28 Southampton Buildings, Chancery Lane, 
London, W.C.2. 


FINANCIAL 





OPEN a DEPOSIT ACCOUNT with 
FIRST COUNTY FINANCE LTD. 


and employ your funds at the following attractive 


rates: 
Class Withdrawal Notice Rate of Interest 
A On Demand a% p.a. 
B Three Months 6% p.a. 
C Six Months 7% pa. 


Write ‘for further particulars to: The Secretary. 
First County Finance Ltd., 28a, Devonshire 
Street, London W.1. 
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FROSTED PIPES 





A sicu of relief will go up from many people at 
the passing of the month of February, which 
has left behind a trail of burst water-pipes and 
possibly a few frayed tempers. In some 
districts this is an annual event unless the 
winter remains reasonably mild. Few British 
houses are designed to keep out the cold blasts 
that sweep down from the frozen northern 
wastes. As the majority of dental surgeries are 
in converted houses or flats, presumably they 
have suffered just as much. The vast built-up 
areas in this country do not lend themselves to 
the architecturally designed separately housed 
surgery with its properly planned central heat- 
ing to prevent a sudden freeze-up. So the main 
becomes frozen and the water ceases, and a 
vow is taken that next year something will be 
done to overcome the menace. It is never put 
into practice. It is far simpler to pay for the 
repair of the pipes (and forget until next time 
they burst) than to plan for the future. This 
is a philosophy that is all too easily put into 
practice and nowhere more effectively than in 
relation to dental treatment. It applies to the 
dental profession as well as to the general 
public. The dental profession does a tremen- 
dous amount of good in repairing the ravages 
of oral disease. There is unfortunately little 
real planning for prevention. With the vast 
amount of dental treatment needed by the 
population it is not surprising that the repair 
of tissue takes pride of place over prevention, 


but it must stand as a permanent question- 
mark over the heads of the profession. Perhaps 
one day prevention will be a greater reward 
than repair, for surely this should be our 
watchword and objective. There is much that 
the general practitioner can do for patients by 
way of prevention and it is suggested that far 
more postgraduate courses should be given 
over to this very important aspect of dentistry. 
There is a great need for the dissemination of 
knowledge on this subject to the general 
practitioner, for the future of dentistry must 
essentially be concerned with prevention, 
which, as everybody knows, is always better 
than a cure. 





THE TWO FIFTY CLUB 


The Tenth Annual Reunion Dinner of the 
Two Fifty Club (Non-Regular Ex-Officers 
Royal Army Dental Corps) will be held on 
Saturday, May 12, 1956, at THe Vicrory 
CLuB, EDGWARE Roap, Lonpon, W.2. Tickets, 
15s., may be obtained from the Secretary, 
Major J. W. Cooper, 130, Holland Road, 
London, W.14. Tel.: Park 5106. Dress: 
Dinner Jacket with Miniatures. All who have 
served as Dental Officers with the Royal Army 
Dental Corps are invited to attend. The 
principal guests will be The Director of Dental 
Services, The War Office, Major General 
D. J. Muil, C.B., O.B.E., Q.H.D.S., and 
Colonel H. S. Golding, Assistant Director. 
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THE CORRELATION OF RADIOGRAPHICAL 
AND CLINICAL INFORMATION 


By G. R. SEWARD, M.D.S. (Lond.), F.D.S. R.C.S. 


Demonstrator in Dental Radiology, The London Hospital Dental School 


DENTAL radiology is only of maximum use 
where clinical and pathological findings are 
correlated with radiological appearances and 
all three sources of information are utilized in 
making a diagnosis. In this paper attention is 
drawn to three points of radiological interest 
which illustrate this principle. 


I. RADICULAR CYSTS ON UPPER LATERAL 
INCISORS WITH APICES CURVED DISTALLY 


Pear-shaped cysts occupying the alveolar 
process between the upper lateral incisor and 
the canine are not infrequently referred to as 


lateral and canine are vital, and a radicular 
cyst on either one or the other of these teeth. 
Rarely can a diagnosis of lateral fissural cyst 
be made with confidence in the presence of a 
pulpless adjacent tooth. 

If the criterion that both canine and lateral 
incisor should be vital is adhered to, it will be 
found that lateral fissural cysts are relatively 
uncommon. In a series of 250 cysts of the 
jaws only 3 lateral fissural cysts were found, 
compared with incisive canal also 
developmental, of which 15 were discovered. 


It is of course possible that strict adherence to 


cysts. 





a symmetrical ill-defined area about its apex. 
the septum between 32). 


** slobulo-maxillary” or lateral fissural cysts. 


In not all cases can this diagnosis be made 
without dispute. 

The possible cysts to be found in this loca- 
tion are: lateral fissural, dentigerous, residual 
from a deciduous tooth, primordial, cystic 
odontome, or radicular on the lateral incisor 
or canine. A dentigerous cyst is easily dis- 
tinguished ; cystic odontomes, primordial cysts, 
and residual cysts from deciduous teeth are 
very rare in this region and difficult to diagnose. 
For practical purposes diagnosis lies between 
the lateral fissural cyst, in which condition both 
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Fig. 1.—Radiographs of a child aged 11 years showing dead 2'2 with large carious cavities. 


2 has 


2 has a small cyst over it, which has already involved 


this criterion may have excluded some cases, 
for lateral incisors are so commonly rendered 
pulpless by caries, trauma, or infection via a 
cingulum invagination, that a pulpless lateral 
may be coincidental. 

A cyst of similar appearance to a lateral 
fissural cyst may be found on pulpless upper 
lateral incisors whose apices turn distally, and 
such a cyst is far more common. These cysts. 
at first a symmetrical, rounded lesion on the 
apex of the tooth (Fig. 1 B), soon involve the 
alveolar bone between lateral and canine ( Fig. 
1 A). Possibly the root of the canine extending 
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above the lateral apex, or the vascular supply 
to the region, influences the direction of growth, 
and the presence of the teeth then moulds the 
cysts so that their shape and position resemble 
those of a lateral fissural cyst (Fig. 2). Later 
the pressure of the expanding cyst causes 





Fig. 2.—A cyst on 2! with its apex turned distally. 
‘ P * p ~ 
32| are separated by a pear-shaped cyst. 


separation of the apices of the adjacent teeth, 
further simulating such a cyst (Fig. 3). Cysts 
of this shape are occasionally seen on other 
teeth with curved apices, but of course the 
same diagnostic difficulties do not arise. 
Roper- Hall (1938) drew attention to the fact 
that cysts of developmental origin not in- 
frequently wedge the roots of adjacent teeth 
apart if they arise between the teeth. This has 
been misinterpreted by some persons as 
meaning that cysts of dental origin do not 
displace teeth. That they do, can be verified 
by any who will examine the radiographs of 
many cysts. Indeed one could hardly expect 
lesions of such similar pathology and mode of 
srowth to do otherwise than behave in a similar 
manner. Displacement of adjacent teeth and 
the shape of the cyst depends upon the 
situation of the cyst and hence does not 
provide a diagnostic pointer for a cyst in this 
region in the presence of a pulpless tooth. 


Accurate diagnosis of these lesions is impor- 
tant, for, provided the blood-supply to the 
teeth is not interfered with at operation, 
root treatment of the lateral incisor and canine 
is not necessary during. treatment of a 
lateral fissural cyst. Conversely failure to 





Fig. 3.—A larger cyst on !2 whose apex turns 


distally. Note the large cingulum invagination and 
that though the lamina dura is absent over the 
apices of (345 these teeth are vital. 


recognize and deal with the pulpless tooth 
means incomplete treatment of a radicular 
cyst. 

The illustrations show examples of these 
cysts on lateral incisors at various stages of 
their development. 


Case 1 (Fig. 1).—A girl, aged 11 years, who presented 
with an abscess pointing over °. Both 2\2 were very 
carious and failed to respond to vitality tests. Radio- 
graphs showed an ill-defined area over 2 typical of an 
abscess and over 2! a bony cavity with a well-defined 
bony margin without a ‘ white line’ typical of a radicular 
cyst. This latter lesion had already involved the bone of 
the septum between 3! and *. 


Case 2 (Fig. 2).—A young woman, aged 20 years, who 
had a large unlined silicate placed years previously in 2. 
There was also a small cingulum invagination in this 
tooth with an amalgam filling in its upper end. It failed 
to respond to vitality tests though 31/12 did. This cyst is 
seen to have assumed a pear shape radiographically and 
to have pushed the roots of 32! apart. The histological 
report on the lining was of a chronically inflamed cyst 
wall lined with stratified squamous epithelium. 
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Case 3 (Fig. 3).—A larger cyst in a youth of 18 years. 
He presented with a fluctuant swelling in the buccal 
sulcus. |2 was non-vital and the radiographs showed a 
larger cyst than the preceding one, which had pushed 
the roots of |23 widely apart. A large cingulum invagina- 
tion may be seen in 2 and the white line of the buccally ex- 
panded bone is visibie in the upper part of the radiograph. 

The apices of the lateral incisors in all these cases 
turned distally. 


A 


Fig. 4.—A shows the carious (56. 


during the previous seven months. The last swelling hid 
taken three days to reach its present size and there hed 
been some pain which had now subsided. 

On examination the left side of the face was cedem.- 
tous. In the sulcus a firm swelling of the body of the 






B 


i5 has an irregular, ill-defined apical area typical of a chronic 


abscess. Note the sclerosis around the mesial apex of \6 and the perforation of the cortex by the distal 
area. The occlusal view, B, shows the periosteal reaction opposite the perforation. 


II. PERIOSTEAL REACTIONS TO 
ALVEOLAR ABSCESSES 


A marked periosteal reaction to an alveolar 
abscess is not commonly observed. Possibly 
because suitable radiographs are not taken as 
routine. When such a reaction is observed it 
may present a diagnostic problem, clinically 
to differentiate it from a cyst and radio- 
graphically from a neoplasm. 


Case 4.—Two months ago a girl, aged 16 years, had pain 
and swelling over the left side of the mandible. The pain 
subsided, but a residual swelling persisted and two weeks 
ago the pain returned and her face became swollen. When 
first seen this swelling was going down and she again 
had no pain. 

On examination a smooth, rounded, firm expansion of 
the mandible was palpable buccal to |56, over which the 
mucosa could be moved. |56 were carious, |6 was perio- 
dontitic, and enlarged submandibular lymph-nodes were 
palpable. 

The periapical radiographs (Fig. 4A) showed sclerosis 
around a periapical area on the mesial root of (6, indicat- 
ing a chronic lesion. The darker area around the distal 
apex suggested a perforation of the cortex. A thin perio- 
steal reaction accounting for the buccal expansion could 
be seen in the occlusal view (Fig. 4B). 


Case 5.—A boy, aged 11 years, presented with a story of 
three episodes of swelling over the left body of the mandible 
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mandible, the size of half a walnut, could be felt and \¢ 
was badly broken down. 

The radiographs showed a carious, three-rooted (6 ( Fig. 
5 A), about the distal root of which a small apical area 
was seen. About the mesial root was a larger one and 
this latter area was darker at its upper end, suggesting 
a perforation of the cortex. In the occlusal view this 
perforation was seen and also a marked periosteal re- 
action (Fig. 5 B). This was seen to be composed of a 
denser, larger, inner part with a fairly mature trabecular 
pattern, and an outer, thinner, and less dense layer, 
recording two of the inflammatory episodes related in 
the history. 


Case 6.—A girl, aged 12 years, for whom carious 6| had 
been extracted elsewhere three months previously, was 
referred to this hospital. There had been a swelling 
buccal to 6| at the time of the extraction and this had not 
disappeared. Indeed, several times during the last three 
months it had got larger and then gradually subsided a 
little. The swelling was tender when large, but otherwise 
painless. Occasionally the swelling had increased overnight 
and had gone down in 24—48 hours, but there had not been 
any discharge noticed. 

On examination 6) socket was seen to be healthy and 
healing well. In the sulcus was a smooth-surfaced swell- 
ing of the mandible from 3) to 7; which was firm and not 
fluctuant. The covering mucous membrane was of 
normal colour. 

The radiographs showed 6; socket to be healing nor- 
mally. Buccal to the mandible was a marked periosteal 
reaction which was composed of fine, relatively radio- 
lucent trabecule having a linear pattern radiating from 
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the surface of the bone. It was demarcated laterally by 
a thin line of cortical bone (Fig. 6). 


A drill biopsy was performed by Professor Miles and 


the following histological report made: “ Both drill cores 





A 
Fig. 5.—A depicts the carious /6 with its apical 
area. In the occlusal view, B, the perforation of the 
cortex may be seen opposite the socket for the 
mesial root and, buccally to it, the periosteal reaction. 








Fig. 6.—A marked periosteal reaction associated 
with the socket of a carious tooth. 


consist of a delicate vascular connective tissue containing 
many trabecule of woven bone bordered by formative 
cells. The histology resembles callus formation. No 
evidence of neoplasm.” 

The probable method of production of these 


lesions would seem to be the raising of the 


periosteum by pus from an alveolar abscess 
perforating the cortex. The subperiosteal 
abscess drains and the cavity fills with 








Fig. 7.—The face of a girl aged 12 years. The 
swelling is bony hard and attached to the mandible. 
This photograph was taken one week after 6; had 
been extracted and there was no soft-tissue swelling. 
Radiographs showed a periosteal reaction 7 mm. 
thick on the outer side and at the lower border of 
the mandible. 


blood-clot which organizes. Woven bone, 
and presumably later lamellar bone, is laid 
down. If the tooth of origin is not removed, 
the process may be repeated, enlarging the 
bony mass so that it may attain considerable 
proportions (Fig. 7). Following removal 
of the tooth remodelling resorption takes 
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is probably significant that the 
are all young 


place. It 
patients described above 
and therefore possessors of actively growing 
tissues. 

Diagnosis between these lesions and cysts 
can be made as soon as the radiographs are 


lil. THE GUBERNACULAR CANAL IN 
RADIOLOGICAL DIAGNOSIS 
The gubernacular canal runs through tiie 
bone from the crypt of a tooth to its normal 
site of eruption on the alveolar crest. Thie 
illustration (Fig. 8) shows the mandible of a 





Fig. 8.—On the left is the mandible of a human child aged 6 years. On the right is the mandible of a 
chimpanzee of similar development. The openings of the gubernacular canals may be seen lingual to 


the teeth. Insets: 
erupting third molar. 


viewed. That such a productive lesion may 
be neoplastic is the next concern of the 
clinician. However, in the periapical view, 
destruction and production of bone are usually 
localized to the region of the tooth roots and in 
the occlusal the periosteal reaction is limited 
by periosteal bone and is seen to be centred 
over the perforation in the cortex. Following 
removal of the tooth normal healing of the 
socket takes place. If any doubts exist a biopsy 
should be taken. 
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Diagrammatic representations of radiographs showing gubernacular canals and an 


child of about 6 years of age and the mandible 
of an ape of similar development. The small 
gubernacular canals for the anterior teeth and 
the large ones for the second molars may be 
seen in both jaws. The canals for the pre- 
molars may be seen in the ape jaw opposite 
the distal roots of the deciduous molars. 
Those for the corresponding teeth in the child 
are not visible; possibly they open into the 
distal root socket of the deciduous molars. 
These canals should not be confused with the 
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smaller vascular canals which open to the 
lingual side of the crest of the interdental 


and interradicular septa. The connexion of 


the gubernacular canals, or the canals of the 





Fig. 9.—A buried lower canine showing a 
well marked gubernacular canal running up 
to the crest of the ridge. 


Fig. 11.—The wide gubernacular canal of g can be 
seen over its crown. 


dental lamina as they are described in conti- 
nental literature, with the bony tooth crypts 
has been demonstrated by Ginther Freund 
(1954). 

The ‘gutter’ of bone around the erupting 
6 should be noted in the human mandible. 
\s the tooth erupts the bone around the 
coronal part of the crypt ‘folds back’ radio- 


graphically like the petals of an opening 
flower. This process incompletely carried out 
accounts for the appearance seen distal to 
impacted lower third molars and sometimes 
interpreted as a ‘pus pocket’ (Fig. 8, inset). 
Where a deciduous tooth is in place the 
gubernacular canal of the succeeding tooth is 
usually obscured by it in a radiograph, but 





Fig. 10.—The openings for the gubernacular 
canals of the two supernumeraries may be seen just 
palatal to AA, 





Fig. 12.—This radiograph shows the gubernacular 
canal of 8| which is involved in a dentigerous cyst. 
The canal is seen edgeways on, distal to the neck of 


where the deciduous tooth has been extracted 
and the socket has healed, or where an adult 
has no deciduous predecessor, a favourably 
directed central ray may enable the canal to be 
visualized radiographically. If a permanent 
tooth has been displaced from its normal 
location prior to eruption, the gubernacular 
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canal becomes much more easily detected 


and may be of diagnostic importance. 

Fig. 9 shows the appearance of a guber- 
nacular canal of a buried lower left canine in 
a man aged 21. The canal is seen sweeping 





Fig. 13.—An oblique lateral jaw view of |g, show- 
ing the wide gubernacular canal with the cyst 
attached to its upper end. 





Fig. 15.—An oblique occlusal view of a cystic 
odontome. The intact crypt of 3, its gubernacular 
canal, and the denticles in the wall of the cyst may 
be seen. 


up from the coronal part of the tooth crypt 
to the septum between |? and (4. 

In Fig. 10 the canals for the supernumerary 
incisors may be seen, end on, just behind A|A. 
These canals should not be mistaken for sinus 
tracks. 

The gubernacular canal for the adult molar 
varies in size from tooth to tooth and also 
during the stages of tooth development. 
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Once development of the crown is well av- 
vanced it is commonly a sizeable apertur:, 
markedly wider than for premolars, canine-. 
and incisors. The complete bony crypt without 
an opening is a radiographical appearance 





Fig. 14.—The jaws of the same patient as seen in 
Fig. 12. P.-A. view. 


dependent on angulation, and the canal may 
be demonstrated provided the central ray 
is directed to show the entrance into the crypt 
in profile. The normal molar canal is shown 
in Fig. 11. Displacement of a molar down- 
wards makes the broad canal more easily 
visible. 

Fig. 12 shows the lower part of a dentigerous 
cyst on an 8). This tooth has been displaced 
upwards above the level of the picture. The 
anterior margin of the cyst is seen rising 
straight up from over the distal root of © and 
across the anterior margin of the shadow of 
the root of the zygoma. The cavity distal to 
this margin is the cyst. There is a circular 
defect visible in profile in the alveolar process 
distal to 7|. If the cavity of the dentigerous 
cyst be considered to be homologous with the 
coronal part of the tooth crypt, then this 
opening in the bone, which is filled with soft 
tissue and not visible clinically, is the guber- 
nacular canal. 

The gubernacular canal may have another 
relationship to a cyst:— 
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Mr. A. K., aged 47 years, gave a history of a‘ gumboil’ 
on the left side of the mandible one month prior to his first 
visit to hospital. He had had a sore throat, limitation 
of opening and pain for which he was given penicillin. 
Three weeks before he had |7 extracted and now there 
was some discharge from the region. On examination 
there was a sinus on the crest of the ridge in |g region. 

The radiographical picture is shown in Figs. 13, 14. 
The gubernacular canal of |g can be seen rising upwards 
and lingually as a broad channel. In the oblique lateral 
jaw view it is superimposed over the distal socket of 7 
and in the distal wall of the canal is a circular defect 
towards its upper part, outlined by a ridge of bone which 
continues the line of the wall. This defect leads into the 
bony cavity of a cyst. 

Histological examination of the cyst lining showed it 
to be chronically inflamed and to be lined by stratified 
squamous epithelium. 

This cyst cannot be classified either as a 
dentigerous cyst which probably arises from 
reduced enamel epithelium or a_ primordial 
cyst which probably arises from odonto- 
genic epithelium unconnected with a formed 
tooth. 

A further value of the gubernacular canal in 
radiological diagnosis is illustrated by the 
following two cases :— 

Fig. 15 shows an oblique occlusal view of the maxilla of a 
girl aged 14 years. A cyst-like cavity may be seen impeding 
the eruption of 3|. At first sight it is a dentigerous cyst 
of this tooth, but closer inspection shows the crypt of 3 
to be intact and its elongated gubernacular canal runs 
through the wall of the lesion. Small calcified masses of 
tooth-like density can be detected in the cavity and a 
pre-operative diagnosis of cystic odontome was confirmed 
at operation. 

The histological report by Professor Miles was: “A 
fibrous wall of a cyst lined with stratified epithelium 
among which are globular bodies which probably repre- 
sent an attempt to form enamel. The fibrous wall con- 
tains a fragment of irregularly-formed tubular dentine 
and a mass of irregular dentine-like tissue in close rela- 
tionship to the globules of abortive enamel. Diagnosis, 
cystic complex odontome.” 


Professor Miles has reported previously a 
similar case which bore a truly ‘dentigerous’ 
relationship to a lower third molar (Miles, 
1951). 

The second radiograph is of a girl aged 10 
years (Fig. 16). Again the displaced tooth 
shows an intact follicular space and an elon- 
gated gubernacular canal in the wall of the 
lesion, demonstrating that the condition has 
arisen independently of the buried tooth. 
This lesion was a central osteogenic fibroma 
consisting of whorled fibrous tissue with 
abundant spicules of woven bone showing 
areas of osteoclastic resorption. 


A similar radiographical appearance has been 
seen in the lower canine region in a youth with 
an osteogenic fibroma. Where the gubernacular 
canal of a displaced tooth persists in the wall 





Fig. 16.—An oblique lateral jaw view of an osteo- 
genic fibroma. 5 is seen with an intact crypt, lying 
below the lesion. The gubernacular canal runs up- 
wards and backwards from the crypt. 


of a central, space-occupying lesion, a solid 
tumour or some cystic condition unconnected 
with the tooth should be suspected. 





A cknowledgements.—My thanks are due to 
Professor Miles for his advice and criticism: 
and to Messrs. A. G. Allen, G. T. Hankey, 
W. R. Keizer, S. G. Allen, and Professor Miles, 
Consultant Dental Surgeons, for their permis- 
sion to use their cases. 
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A New Improved Method of Treatment 
of Impacted or Unerupted Teeth 


A short outline of the method used in about 
seventy-five cases is presented. 
When the crown has been surgically exposed 
a piece of 0-010-in. soft wire made into a loop 
is placed over the crown and seated at the 
neck of the tooth well over the cingulum. 
The loop is then tightened by twisting the wire. 
Traction is accomplished by attaching the 
free end of the looped wire to the orthodontic 
appliance.—Les.tiz, H. E. (1955), Amer. J. 
Orthod., 41, 583. 
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A REMOVABLE INCISOR-RETRACTOR 


By G. H. ROBERTS, B.Ch.D., L.D.S. (Leeds), D.D.S. (Tor.), D.D.O., R.F.P.S. 
Senior Hospital Dental Officer (Orthodontics) Shrewsbury, Stafford, and Stoke-on-Trent Groups of Hospitals; 
Formerly Senior Registrar, Orthodontic Department, Edinburgh Dental Hospital 


SOME patients with protrusion of the upper 
anterior teeth 
extracting the upper first premolars, moving 








T OVERBITE 





\ 
WA | OVERJET 


Fig. 1.—Diagram to show overjet and overbite of 
the upper incisor teeth. 


SPRING COIL 





can be treated by means of 


the canines distally with a removable appliance 
and then retracting the upper incisors with 
a second removable appliance. The type of 
case where this particular form of treatment 
may be used has a normal, or less than normal. 
amount of overbite with an increased overjet 
and forward axial proclination of 321123 
(Fig. 1). 

In making a simple removable appliance to 
retract the four incisors, modified arrowhead 
clasps (Adams, 1950, 1953) of 0-7-mm. stainless 
steel wire are first made for 66 on a stone 
model. An apron spring with two coils is then 
formed of 0:5-mm. stainless steel wire and 
curved to form a suitable contact with the 
incisors (Figs. 2, 3). 

The free ends of the spring are subsequently 
annealed, care being taken not to spoil the 
temper of the two spring coils. 

Two lengths of stainless steel tubing with 
an internal diameter of 0-5 mm. are then 
slipped over the free ends of the apron spring 
as far as the coils (Fig. 2). 

Next, the tubes containing the free ends of 
the spring are bent to lie between the previously 
retracted canines and the second premolars. 
and then adapted to the palatal surface of 








/— FREE END 





TUBE FITTED OVER FREE END —€ 


Fig. 2.—Diagram of 0:5-mm. apron spring showing tubing fitted over one of the 
, g pron spring 1g g 
free-ends before being bent to fit the model. 
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the model. The coils are arranged to lie in the 
region of the canine apices, but not so high 
in the sulcus as to cause ulceration when the 
finished appliance is later inserted in the mouth. 

The free ends of the spring are thus firmly 


held in the tubes because of their curved 


when the completed appliance is fitted in the 
mouth. 

The appliance can also be used to retract 
lower incisors in those Class III cases where 
33 have been moved distally after removal of 
44. In these cases a metal lingual bar is 





Fig. 3.—Palatal view of the completed appliance. 
The horizontal part of the apron spring is curved to 
the shape of the arch it is desired to attain so that it 
need not contact all four incisors in the initial stages 
of tooth movement. 


shapes. Annealing the wire reduces strain 
inside the tubes and thus avoids fracture of 
the wire or tubing due to metal fatigue. 

Two small pieces of 0-5-mm. wire are added 
as stops to prevent any forward movement of 
the canines whilst retracting the incisors 
(Fig. 4). 

In waxing-up a space is left behind 21/12 


so that these teeth may move backwards 


Fig. 4.—Models with appliance showing one of the 
canine stops. 


fitted behind 21|12 below the level of the gum 
margin and standing about 1 mm. away from 
the soft tissue. 





Acknowledgements.—My thanks are due to 
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WARBURG APPARATUS PRESENTED 
TO UNIVERSITY OF LIVERPOOL 

At a brief and informal ceremony at the 
Liverpool School of Dental Surgery, on 
Wednesday, Feb. 8, a Warburg apparatus was 
presented to Professor H. H. Stones by Mr. 
J. D. Bisdee, Chairman of D. & W. Gibbs Ltd. 

Present at the ceremony were Sir James 
Mountford, Vice-Chancellor of the University; 
Doctor J. M. Leggate, F.R.C.S., Dean of the 
Faculty of Medicine; Professor A. W. Downie, 


F.R.S., Professor of Bacteriology; and 


Professor R. A. Morton, F.R.S., Professor 


of Biochemistry. 

This apparatus, which will be additional to 
the two already in use, will enable Doctor 
R. K. Hartles to extend his research into the 
metabolism of the oral flora and their role in 
the causation of dental caries. 

Professor Stones said: “This is a 
example of the disinterested services to the 
dental profession by Messrs. Gibbs, whose 
Oral Hygiene Service has done so much to 
extend dental health in this country.” 


further 
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CLINICAL TYPES* 


By E. GWYNNE-EVANS and W. J. TULLEY 


Dental Department for Children, Guy’s Hospital, London 


ParT I 
(Ek. Gwynne-Evans) 


I sTAND here as an investigator of a problem 
that has almost overwhelmed me. Physicians 
and surgeons, when baffled, have the advantage 
of waiting for a post-mortem to learn the truth. 
A vast bulk of medical knowledge has been 
learnt by constant attendance in post-mortem 
rooms. Orthodontists are at a distinct dis- 
advantage in this respect. The privilege of an 
autopsy rarely comes their way, and, if it did, 
very little help would be gained from an exam- 
ination of the muscles, jaws, and teeth, in 
rigor mortis! Their studies are of life; the evol- 
utionary history and embryology of structure 
and function; the maturation and fulfilment 
of Providence’s design in every child they see. 

The space of time allotted to an orthodontist 
for clinical examinations is limited to a few 
years—an infinitesimal period compared with 
the time-span of life. Yet, his task is to judge 
the interrelation of factors, inherited and 
environmental, that have contributed toward 
the form and behaviour of the facial structures 
at the stage of development when the child is 
first seen. Moreover, in order to plan his line 
of treatment, he is expected to predict the 
future, to assess the trends of growth, and, 
above all, to foretell the changes that will 
take place in facial appearances as maturation 
proceeds. As Tulley tells me, “... it is like a 
game of chess with the devil as your opponent. 
You come into it when the game has already 
begun; you are not sure of the moves that 
have been made or of the eventual outcome of 
any plan you may evolve to conclude the 
game!’’ However, the more experienced 
players are better able to visualize the moves 
ahead. 

If we cannot gaze far into the future, we 
can at least look back, and through the medium 





* A paper read before the British Society for the Study 
of Orthodontics at the meeting held on December 12, 
1955. 
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of cine-films we can recapitulate the essential 
years of a child’s development within the 
space of a few minutes. We propose to show 
such a film this evening with the hope of 
learning some of its lessons, although they may 
be in reverse. One will certainly be—that 
neither orthodontists nor parents, grand- 
parents, or doting aunts and uncles can predict 
the future of a child’s appearance even when 
the family traits are known. 

We have been interested particularly in the 
life history of the orofacial muscles, within 
whose sphere of behaviour the dento-alveolar 
structures develop and function. For some 
years it has been known that muscle forces 
of the mouth can sometimes hinder the work 
of the orthodontist in re-alining the teeth. 
and moreover can be responsible for a relapse 
after treatment when, discontinuing the use 
of appliances, the teeth return to their original 
state of alinement for no other obvious reason. 

It was thought by many workers, therefore, 
that if the science of orthodontics was to be 
further advanced, a reconsideration of the 
principles of neuromuscular activity was 
needed. “I think it is greatly to the credit of 
orthodontists who have accepted this challenge 
that so much has already been accomplished. 

We have learnt how, in segmental organisms 
like the earthworm, the reaction of each seg- 
ment is automatic and invariable; how 
centralization of nervous tissue allows inter- 
segmental reactions; and how special receptor 
organs are developed at the head end to allow 
the animal to react as a whole to external 
stimuli. How animals of a higher order have 
a supra-segmental system of controlling centres 
built up in the head to form a brain so that 
incoming and outgoing nerve impulses can be 
correlated and the reactions of lower centres 
can be modified to meet a specific situation. 
How in higher animals still, the controlling 
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centres shift forward in a process known as 
prosencephalization, and how the develop- 
ment of the cerebral cortex allows greater 
and greater elaboration of neuromuscular 
activity. 

We are reminded how through aeons of time 
the central nervous system of man became 
organized; how the processes of evolution 
seem, in some ways, to be retraced and re- 
capitulated in telescoped form during the 
period of uterine growth; and how when the 
infant is born the central nervous system and 
the sense organs are in an advanced state of 
development far beyond any effective use, 
but ready to respond to the outside world 
when the time comes. 

Bartlett (1947) speaks of “behaviour” as 
when a good many different receptor and 
effector functions are interlinked, all joined 
in the pursuit and achievement of some task. 

From the outset, the child is beset with 
tasks to perform. Groups of muscles react as 
a whole to accomplish a task whether in 
infancy it be suckling or in childhood it be 
chewing, crawling, or standing, etc. It is not 
necessary for a child to know how to accomplish 
these tasks. It is enough to know what to do; 
sensations and movements grow out of the 
setting of the task and even errors in co- 
ordination are corrected automatically. Success 
leads to further tasks, and so the processes of 
maturation proceed. 

When the time comes to use the special 
senses and the highest levels of cortical control, 
mass movements are inhibited to allow the 
outgrowth of individual movements, and so, 
out of the enormous substratum of basic 
behaviour, a capacity for learning proper 
commences side by side with the processes 
of maturation. Contacts with the physical 
and social world play an important part in 
modifying behaviour. 

A child would never talk if his auditory 
impressions were not linked with the move- 
ments of the tongue, soft palate, and lips 
originally concerned only in feeding and in 
expressing his feelings. But no child could 
ever be taught to differentiate one movement 
from another in the formation of sounds that 
have meaning unless he already possessed by 


inheritance the necessary machinery of the 
central nervous system. 

The orofacial muscles come more and more 
under conscious control. Side by side with the 
stereotyped inborn reactions common to all, 
come the formation of habitual movements 
that are specialized, as in speech, and differ 
from race to race. Gradually, highly skilled 
movements that depend on the absence of 
habit formation and stereotyping for their 
effectiveness add to the extreme versatility of 
orofacial behaviour. The soft tissues, and their 
behaviour, continue to be modified throughout 
life, and it is extremely difficult to say how 
far the facial characteristics of any individual 
are a credit to nature or to environment. 

It may be wondered how all, or any, of this 
knowledge can possibly be applied to the 
practice of orthodontics. Yet, principles of 
neuromuscular activity have already been 
borne in mind, particularly when using that 
ubiquitous and _ fascinating appliance of 
Andresen, the ‘*monobloc”’. 

Some years ago, Rix (1946) described an 
atypical pattern of orofacial behaviour in 
swallowing where, in the predeglutitionary 
phase, the teeth do not occlude and the tongue 
is spread or thrust forwards between the teeth 
against contracting lips. Ballard, Tulley, 
Whillis, and myself expressed hopes that the 
monobloc might be used to supply the mouth 
with a new pattern of sensations on swallowing 
which would correct this atypical behaviour. 
With the appliance loose in the mouth, sub- 
conscious acts of swallowing are initiated to 
empty the mouth of excess saliva. It was 
hoped that the muscles would thus be set a 
frequently recurring task in which the teeth 
are integrated automatically with the outer 
circumference of the appliance, so that the 
movements of the tongue would be strictly 
confined within the boundaries of a closed oral 
cavity, and the lips would be relieved from 
contracting to restrain the tongue. It was 
thought that these new sensations and move- 
ments would bring about a change in the 
swallowing behaviour of the orofacial muscles 
so that in time the child would swallow 
normally, i.e., with the teeth integrated 
together, the tongue spread against the dental 
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arches, and the lips closed with little or no 
contraction. 

The film will show how little our hopes of 
success were justified. Seeking for an explana- 
tion of our failure, I turned to study the 
anthropological history of the orofacial muscles. 
As I indicated in my paper to the European 
Orthodontic Congress last year (1954), it was 
then that I began to realize how much of the 
orofacial musculature derived its origin and 
innervation from visceral elements. I still 
believe that the swallowing behaviour of the 
orofacial muscles reflects their visceral origin 
in some children more than in others, and that 
this may be the probable explanation of many 
atypical patterns of behaviour. I know some 
workers may not agree with me, but I am 
struck by the similarity of atypical swallowing 
patterns when individual variations are dis- 
counted, such as a passive upper lip or a con- 
traction of the lower lip with no forward thrust 
of the tongue. Some conform exactly to a 
set pattern of behaviour, and in my view there 
must be a reason, with a common denominator 
found for many of them. These observations 
are clearly demonstrated in the film. 

There is no doubt that lower or more auto- 
matic processes are inherited more directly 
than higher processes. It is quite likely that 
individual characteristics of the atypical 
swallowing behaviour are inherited. Thus, it 
is not surprising to find it is difficult to modify 
patterns of behaviour as are produced in 
swallowing. 

I cannot help feeling that as the child grows 
up, some atypical elements become less notice- 
able. Such impressions illustrate the impor- 


tance of carrying out a serial study as portrayed — 


in our film, and I hope, in twenty years from 
now, I shall again see this film to which others 
have added pictures of the same children in 
adult life. By then perhaps we might have 
learnt something from this method of 
approach. 

Many and varied are our investigations. 
In fact, so much has been written in recent 
years that it would be impossible to read all 
the literature, and I may be in ignorance of all 
the ground previous workers have covered. 


I hope I shall be forgiven, therefore, if I 
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mention only two names—Ballard and Tulle y. 
Both these workers have made, and are still 
making, important contributions to our studivs. 
Ballard (1953, 1955) has reviewed the litera- 
ture concerned with the evolutionary back- 
ground of function and he has made special 
studies of the biology of soft-tissue behaviour. 
Tulley (1953) has taken many recordings of 
action potentials among the orofacial muscles 
in the act of swallowing by means of the 
electromyograph. 

These and other studies are essential to 
increase our knowledge. But what of their 
practical application? In practice we are 
dealing with muscular movements—not with 
the origin of them. We want to track down 
forces arising from them that impede our plan 
of treatment. One might say that if we want 
to track down a lien we send for a hunter and 
not for a zoologist! This may be true, but 
those who are working quietly and laboriously 
at what seems to be obscure are bound, in 
time, to make advances in diagnosis; for after 
all, treatment depends very much on whether 
we know what can or should be treated. 

It was Moxon (1868) who said: ‘* You must 
know diseases not as the zoologist knows his 
species—but as the hunter knows his lions and 
tigers.”” But, as Hughlings Jackson (1932) 
remarked later, “‘I thoroughly agree with this 
in so far that we should try to know diseases 
as the hunter knows his lions and tigers, but 
I think we should endeavour to know them also 
as the zeologist knows his species”’. Although 
we are not dealing with diseases, but with 
disturbances of growth and function, the 
lessons to be learnt from these statements are 
just as applicable. 

When we take clinical notes we make an 
empirical arrangement of facts as a gardener 
would arrange his flowers to suit his purpose. 
Empirical studies come first because they are 
forced upon us. Scientific studies come later 
to sort out and re-arrange facts in their right 
order and relationship as a botanist would 
arrange his garden. 

Thus, through increasing knowledge, an 
empirical arrangement of individual facts 
may be converted into a classification of inter- 
related facts. The danger lies in building up 
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a system of classification on errors in correla- 
tion. Some investigators in the past have 
made wrong correlations that have been 
popularized and propagated from one text- 
book to another. An outstanding example 
is the type of face that has been correlated 
with overgrowth of adenoid tissue and chronic 
nasal obstruction which has been classified as 


the ° ' 


‘adenoid facies”’. 

We have correlated various dento-alveolar 
deformities with particular patterns of tongue 
and lip behaviour. A natural sequence to this 
correlation is the hypothesis that the teeth 
are alined within a state of balance between 
the muscle forces surrounding them (Ballard). 
Some may ask—where is the proof? There is 
no proof. A hypothesis is not a conclusion; it 
is a starting point for observations and it 
should not be repudiated for want of scientific 
proof (Hughlings Jackson). 

We are dealing with compound questions; it 
is the interrelation of structure and function 
that matters, and a defect of one part should 
be considered as a flaw in the whole. With 
these ideas in our minds Tulley and I began 
to arrange and classify our clinical material 


and to make generalizations by evolving 
clinical types. Some seemed to be true to form, 
some were intermediate; others were mixed. 

Study by typing is a scientific method of 
approach; but great clinical experience is 
needed. There are always exceptions to the 
rule and individual peculiarities; these might 
be so complicated that even the types we 
evolve may cease to be typical. 

Nevertheless, I believe the most practical 
way of specifying interrelated forms of struc- 
ture and function is to classify them in terms 
of clinical types in which the facial skeleton, 
the jaws, the teeth, and the orofacial muscles 
are considered, not separately in isolation from 
each other, but together as a conjoint whole. 
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(W. J. 


Following Gwynne-Evans’s survey of some 
of the problems facing the research worker I 
want to make some down-to-earth comments 
on the applications of this research. We must 
be careful not to evolve too specialized a 
terminology so that our jargon is not under- 
stood by other members of the dental profes- 
sion. It has already been indicated, and I 
would stress it again, that orthodontics is 
essentially an art and there is a danger in 
attempting to make it an exact science. 
Man’s face has many variations and cannot 
be reduced to a geometric problem. 

Research workers are studying the growth 
trends of the facial skeleton by cephalometric 
X rays; the electromyograph is being used to 
study the behaviour of the muscles; serial 
models are being used to study changes in 


Tulley) 


the occlusion; and Gwynne-Evans and I are 
studying the changing facies of children by 
serial cine-film. Where is all this leading ? 
I suggest that it is making for better diagnosis 
and prognosis. We are more conscious of the 
limitations of orthodontics, but I do not think 
it has changed our methods of treatment 
very much. 

I would be the last to decry progressive 
research, which must continue, but the time 
has come for us to take stock and apply what 
we have learned over the last few years to our 
appraisal of each patient. We dissect our 
patient’s faces into a skeletal pattern, a pattern 
of soft-tissue morphology, a dento-alveolar 
pattern, a posture and behaviour pattern of 
the lips, cheeks, and tongue, for purposes of 
diagnosis. However, we must recognize that 
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each of our patients has these factors integrated 
to form a clinical entity which the experienced 
orthodontist comes to recognize. He gets the 
feeling that a patient presents a similar prob- 
lem to little John Willie or little Mary Ann. 


A B 
Fig. 1.—Varying incisor indentions resulting 
from abnormal soft tissue forces. A, Dispersal of 
incisor relations; B, Close adaptation of incisors with 
tendency to retroclination. 


He develops a clinical sense and an ability to 
recognize the adverse forces likely to oppose 
the treatment and jeopardize stability. 

Earlier this year, our President showed 
“Long Term Results of Orthodontic Treat- 
ment” (Pringle, 1955). In some of these cases 
there had been a relapse associated with 
adverse muscle forces; others had remained 
stable. Even now we are unable to forecast 
when modifications of soft-tissue behaviour 
will occur (Tulley, 1953). Ballard (1955) is 
convinced that these abnormal muscle forces 
are products of an endogenous behaviour which 
cannot be fundamentally changed. The super- 
imposition of acquired habit movements may 
be the reason why changes in behaviour have 
been reported. While appreciating Ballard’s 
views, I believe that subtle changes in oro- 
muscular behaviour may occur with time and 
during treatment. 

In the discussion following Pringle’s paper, 
Hovell made this statement, with which I am 
in agreement: He thought “the chief lesson to 
be learned from the President’s address was 
that the most important thing in orthodontic 
treatment was the need for ultimate stability of 
the upper and lower incisor teeth within muscle 
balance. In the old days, when orthodontists 
knew nothing about skeletal patterns they had 
put the teeth into correct relationship with the 
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lips and had obtained good results, which ¢ d 
not relapse very much. He thought that they 
should return to observing the soft-tiss::e 
behaviour and should avoid the mechanistic 
approach to orthodontics which was likely io 








Fig. 2.—Normal balance of lingual and _ labial 
forces in teeth together swallow. Normal incisor 
relationship. 


arise from too great a consideration of skeletal 
patterning factors with attempts to produce 
ideal relationships often unattainable or 
unstable”’. 

Ballard, in the same discussion, said: “If a 
study of soft-tissue behaviour indicated what 
was going to be the stable end-result, ortho- 
dontists should not regard a case as a failure 
if, in the end-result, the incisors were not in 
the position which the text-books stated to be 
the ideal occlusion.” 

These* two statements set the stage for a 
swing of the pendulum away from a too rigid 
scientific approach to the subject. Gwynne- 
Evans, at the meeting of the European 
Orthodontic Society at Eastbourne, and again 
in this paper, has emphasized the importance 
of looking at each child as a clinical entity, 
and through the medium of the cine-film we 
are going to show a few of the various types of 
facial form and function which we meet in 
orthodontic practice and indicate where there 
is a possibility of making a compromise with 
nature and where that possibility is very 
remote. 

Among the many variations of the atypical 
(teeth apart) swallow described by Rix (1953) 


in his paper “Some Observations on the 





~ 


os 


0 





March, 1956 


The DENTAL PRACTITIONER 





Environment of the Incisors”, two sharply 
contrasting types are recognizable :— 

|. Where the actions of tongue and lips 
are associated with a dispersal of upper and 
lower incisor relations (Fig. 1 A). 

2. Where the tongue does not thrust forward 
to exert any force on the lingual surface of 


upper and lower incisors. The lips may or 





adverse factors may coexist, and, although it 
has been said many times, [ stress it again, if 
the end-result is to remain stable extractions 
are inevitable. This is true for the majority 
of Class I cases. 

The first and other special type of Class I 
malocclusion shown in the film (Fig. 3) is where 
the apical base relationship is normal antero- 


M.C. TEETH IN OCCLUSION 








B 


Fig. 3.—A, Diagram of muscle forces in swallowing. Class I case. Note teeth apart, excess lip 
activity. No forward spread of tongue. Retroclination of incisors with deep overbite: B, Tracing of 
lateral skull radiograph showing retroclined incisors. Not possible to move them labially because of soft 


tissue behaviour and morphology. 


may not contract excessively and the closely 
applied upper and lower incisors are upright 
or retroclined. 


Figs. 1B, 2 show the normal balance of 


lingual and labial forces. 

I shall be accused of oversimplifying the 
subtle differences, but I think this can be 
justified in order to make the subject clear. 
The film is designed to illustrate some of these 
variations and the relationship of the basic 
jaw elements will be described using Ballard’s 
classification of apical base relationship: e.g., 
Skeletal 1 where there is a normal antero- 
posterior relationship between the jaws; 
Skeletal 2 where there is a mandibular re- 
trusion or maxillary protrusion; and Skeletal 
3 for the reverse relationship (Ballard, 1948). 

Angle’s Class I.—In patients presenting 
with Angle’s Class I malocclusions the teeth 
are often based on jaws which are inadequate 
to accommodate them all in good alinement. 
Even if the apical base is adequate the soft 
tissues of cheeks and lips at rest and in function 
restrict full centrifugal development of the 
dental arches on their bony bases. Both these 


posteriorly but both upper and lower incisor seg- 
ments are retroclined and somewhat crowded, 
and a deep overbite is present. In swallowing 
there is excessive lip activity; the cheek teeth 
are widely separated but the tongue does not 
come forward to contact the lingual surfaces 
of upper and lower incisors. Rix refers to 
this as the “blunt tongue swallow”. Treat- 
ment in these cases is difficult, as it is often 
impossible to move upper and lower incisors 
forward in the face of lip pressures. If the 
crowding is slight it is better left alone. 
Extractions in the upper arch may allow 
some improvement in upper incisor alinement, 
but reduction in the lower arch will only induce 
further collapse. The dental condition is not 
necessarily secondary to the muscle forces, but 
from the practical view both are part and 
parcel of the whole clinical entity. The second 
type of Class I case presented (Fig. 4) is 
one where there is crowding in both arches, 
with a slight overjet. There is a generalized 
constricting effect of both lip and cheek 
muscles during swallowing. The teeth are 
apart and the tongue spreads forward between 
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the incisors. In these cases a cross-bite may 
be present which is not usually seen in the 
previous type with the “blunt tongue swallow”. 
In the case illustrated there is no cross-bite in 
the molar region; all round extractions were 
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is made. Despite this the lips are not seaied 
at rest. 

Angle’s Class II, Division 1.—Four of ine 
many variations of this type of malocclusion 


are presented. The first (Fig. 5) is where a 





Fig. 4.—A, Diagram of muscle forces in swallowing. Class I case. Note teeth apart, excess contrac- 
tion of lips in swallowing. Forward spread of tongue, open bite, and overjet; B, Tracing of lateral skull 


radiograph. 
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Fig. 5.—Diagram of muscle forces in swallowing. Class II, Div. 1 type. Class I skeletal relationship. 


Note teeth apart, marked contraction of lower lip under upper incisors. 
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Forward spread of tongue; 


B, Lateral skull tracing showing treatment by monobloc. Not stable until upper incisor behind lower lip. 


necessary to complete incisor alinement. A 
slight overjet remains owing to the persistent 
forward spreading of the tongue. A similar 
case shown in the film illustrates that the 
morphology of the soft tissues, as well as 
their abnormal function, plays a constricting 
role and resists expansion of the arches. The 
oral fissure is small and the cheeks tensed 
when a digital examination of the mouth 
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Class II, Division 1 malocclusion is found on 
a Class I skeletal base. The action of lips and 
tongue during swallowing is associated with a 
dispersal of incisor relations. The tongue 
spreads forward against the upper incisors and 
the lower lip contracts strongly under them. 
Treatment in such cases depends on _ the 
strength of these adverse forces. If by one 
means or another the upper incisors can be 
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retracted behind the sphere of influence of the The second type (Fig. 6) is where a 
lower lip so that it can act on their labial Class II, Division 1 malocclusion exists on a 
surfaces, stability is more likely. In some skeletal II base. In swallowing, adverse 
cases there appears to be a modification of effects of tongue thrust and lower lip contrac- 
behaviour, particularly of the tongue. tion may be accentuated, the lower lip having 





Fig. 6.—A, Diagram of muscle forces in swallowing. Class II, Div. 1 type. Class II skeletal base. Note 
teeth apart, strong contraction of lower lip. Forward spread of tongue. Dotted line indicates what tends to 
occur if teeth lost in lower arch. B, Tracing before and one year after treatment. Lower lip now brought up 
high on labial surface of upper incisors in swallowing. Dots indicate rest position. 





B 

Fig. 7.—A, Diagram of favourable muscle forces in swallowing. Class II, Div. 1 type. Class II skeletal 
relationship. Teeth together swallow. Lower lips not active. B, Lateral skull tracing before and after 
treatment, 





Fig. 8.—Diagram of muscle forces in swallowing. Class II, Div. 1 type with open bite. Forward spread 
of tongue a constant feature. Teeth apart, lisping speech, tongue/lip resting contact; B, A treated 
case not stable because of soft tissue behaviour. 
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a greater mechanical advantage. Here again 
treatment must be designed to retract the 
upper incisors behind the activity of the lower 


lip by one means or another, but because of 
the skeletal abnormality and the degree of 


adverse force it may be difficult and nearly 


A 








malrelationship of the jaws. It plays a passi e 
role and is a secondary factor. Where tie 
skeletal malrelationship is not too severe and 
upper incisors can be retracted there is :10 
tongue thrust or lip contraction to cause 
relapse. This case is contrasted with her 


Fig. 9.—Class III with open bite. Tongue rests between incisors and both have lisp and persistent spread 
of tongue. A, Father, showing rest position of tongue; B, Daughter, showing rest position of tongue. 


always requires a reduction in the upper arch. 
It is worth attempting treatment provided the 
skeletal relationship is not too severe. A 
modification of lip behaviour may be achieved 
partly by habitual control, even if there is 
some relapse. 

The third type (Fig. 7) is with a Class IT, 
Division 1 malocclusion on a skeletal II base. 
The underlying behaviour is not atypical 
insofar as the teeth are occluded in swallowing 
and the tongue is acting in a rigid walled cavity 
(Rix, 1953). The lower lip is trapped under 


the upper incisor teeth purely because of the 
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sister (Fig. 8) who also had a Class II, 
Division 1 malocclusion on a mild skeletal II 
base with an anterior open bite. Here the 
behaviour of the soft tissues is not favourable. 
There is a constant forward spread of the 
tongue between the teeth and a marked con- 
traction of the lower lip. The difference here 
is the tongue-lower lip contact which persists 
not only during swallowing but at rest, and is 
often associated with an interdental lisp 
(Ballard, 195la, b). This type of activity can 
occur in a Class I, II, or III case and is most 
persistent. Fig. 9 shows father and daughter 
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with Class III malocclusions, open bite, and 
lisping speech. 

Angle’s Class II, Division 2.—The classical 
type of Angle’s Class II, Division 2 malocclu- 
sion often occurs on a mild skeletal II base 
(Fig. 10). It is a clinical entity about 





Fig. 10.—Diagram of muscle forces in swallowing 
and soft tissue morphology. Class II, Div. 2 type. 
No forward spread of tongue. Teeth apart swallow. 
Lower lip may not contract excessively but acts 
high on labial surface of upper incisors. 


SNA 73° 
SNB 775° 





terms of muscle forces. Forward movement 
of the upper incisors is discouraged, and even 
when teeth are removed from the buccal 
segments the lateral incisors may tend to 
return to their original positions. Fig. 10 
illustrates a fairly typical sort of picture and 
Fig. 11 shows a very extreme case _ for 
which no treatment was desirable or possible. 

Angle’s Class I[II.—In cases of Angle’s Class 
III malocclusions where the apical base 
relationship is Class III the skeletal pattern 
dominates the clinical picture. The teeth are 
apart in swallowing and Rix describes the 
tongue as being cushioned between all of the 
teeth at the mylohyoid phase. The morphology 
and function of the tongue, although not a 
primary aetiological factor, will dictate the 
degree to which lower incisors can be collapsed 
lingually during orthodontic treatment 
(McCallin, 1956). 

In postural Class III] cases Rix (1953) 
describes the separation of the cheek teeth 
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Fig. 11.—A, Diagram of muscle forces in swallowing. Exaggerated case Class II, Div. 2 type. Teeth 
apart, excessive lower lip activity. No forward spread of tongue, incisors retroclined; B, Tracing of 
lateral skull radiograph showing soft tissue morphology and incisor inclinations. 


which surprisingly little is known. The 
oromuscular behaviour is similar to that 
described in Angle’s Class I cases with retro- 
clination of upper and lower labial segments. 
The tongue does not come forward between 
the incisors or thrust against their lingual 
surfaces, but there may not be any excessive 
contraction of the lips. The morphology of the 
lips in relation to the alveolar process and 
teeth is all part of the clinical picture, which 
to my mind cannot be explained simply in 


during swallowing as sufficient to cancel out 
the reverse overbite. The tongue tends to sit 
between the cheek teeth and the incisors are 
placed in light edge-to-edge contact. 
Bi-maxillary Protrusion.—The term “bi- 
maxillary protrusion” is one that refers to 
excessive prognathism of the jaws or to 
excessive proclinations of upper and lower 
labial segments on normal jaws. Where there 
is a true hbi-maxillary prognathism the 
skeletal pattern dominates the clinical picture. 
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A case of this type is illustrated in Fig. 12. 
There is very adequate development of the 
dental arches, the tongue is large and spreads 
forward, the teeth are not placed together 
when swallowing, and the lips are rather 
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Fig. 12.—A, Diagram of muscle forces in swallowing. Bi-maxillary protrusion. 
lips large and flaccid. Forward spread of tongue; B, Tracing of lateral skull radiograph showing soft 
tissue morphology and incisor inclinations. 
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people and put it into a condensed form tor 
the orthodontic practitioner. A _ full bibho- 
graphy is appended to clarify individua 
contributions to the study of soft-tissue 
morphology and behaviour. 3 
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Note teeth apart, 





Fig. 13.—A case from the film series. Treated by extraction of 4/4, retraction of 3/3, followed by 2! 12. 
A, At 10 years of age; B, Same case at 12 years of age. Note change in general features. Combination 
of growth, orthodontic treatment, maturation, and acquired habit. Lip seal achieved by conscious effort. 


flaccid and thick. Orthodontic treatment is 
doomed to failure because of the basic skeletal 
form and size and behaviour of the tongue. 
The case illustrated is the diametric opposite 
clinical type to the extreme Class II, Division 2 
shown previously (compare Figs. 11, 12). 

To summarize, this paper has attempted to 
collect together the original work of many 
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A few of the many types of facial form and 
function have been shown. To replace the 
film, in the paper as here set out, line diagrams 
have been used to emphasize adverse facial 
morphology and muscle forces that must be 
recognized in making an orthodontic diagnosis. 
The ultimate position of the teeth following 


treatment must be in a position of balance 
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between the labial and lingual forces if they 
are to remain stable. 

Studies by serial cine-film have shown how 
the face matures and develops during treat- 
ment (Fig. 13). This in the _ great 
majority of cases favours the orthodontist 
considerably. Such a film study shows a new 
approach to orthodontic follow-up, but is 
complementary to serial studies of occlusion 
with models and skeletal growth with lateral 
skull X-rays. 

The paper was illustrated by a cine-film. 
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DISCUSSION 





Mr. R. E. Rix, in opening the discussion, said he 
thought that the film which the authors had shown would 
make an excellent teaching film, for it brought together 
a wide range of behaviour and malocclusion and in fact 
covered most of the conditions with which orthodontists 
had to deal. In some of the children shown in the film the 
adverse behaviour seemed to become a trifle less intense 
as the years passed, but in none of them had it shown a 
radical change. He hoped that the children would still 
be followed up. 

He had been interested in the axial inclination of the 
lower incisors in the cases shown. He had noticed that 
where the behaviour was approaching normal or where a 
good result or an improvement had been obtained the 
inclination was in many cases well over 90° to 
the mandibular plane, and that in the cases where the 
behaviour was adverse the axial inclination was not 
very much under 90°. That made him wonder whether 
90° should be accepted as the usual angle for a British 
child of 7 or 8 years. In a paper in 1952 he had shown a 
child of 9 years, with normal behaviour and normal 
occlusion, whose lower incisor inclination was well over 
90°. 

In planning their papers and film the authors had 
wanted “to track down forces in the orofacial muscular 
behaviour which would impede treatment”. They did 
not dismiss the hypothesis that “the teeth are alined 
within a state of balance between muscle forces surround- 
ing them”, but they said that they could not prove it. 
He thought that they virtually implied proof when they 
pointed out the difficulty of treating cases with ortho- 
dontie forces which ran counter to muscular forces. 
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The authors had shown a series of clinical types, and 
their selection appeared to have been primarily morpho- 
logical and, if they were still undecided about whether 
the egg or the hen came first, a morphological selection 
seemed as feasible as any other; but if one was trying to 
discover which came first he thought that the authors’ 
typing had its weaknesses, for it was possible to mis- 
interpret associated muscle behaviour. If a person’s 
upper incisors were proclined and he did not put his 
teeth together when he swallowed, he could not do 
otherwise than either thrust forward his tongue to fill 
the space and tighten his lower lip at the same time, or 
just bite down on his lower lip. The former behaviour 
was by far the more common. The time when behaviour 
was likely to be particularly critical for determining 
incisor relationship was just prior to and during the 
eruption of the incisors. If the behaviour was “infantile” 
the lower incisors tended to be held back and the upper 
incisors tended to be encouraged forward. After the 
teeth had fully erupted and their malrelationship had 
been established, the diagnostic value of the forward 
tongue had lost most of its real significance. Its true 
dispersing behaviour, such as it might have had in 
conjunction with the tight lower lip, was now clouded 
over with secondary and inevitable behaviour. 

It seemed to him that a knife edge could separate the 
false from the true as far as dispersing behaviour was 
concerned. A beautiful example of this had been shown 
in a paper and film produced by Mr. Leech a few months 
ago. He showed identical twins, one of whom had an 
Angle Class IJ, Division ] malocclusion and the other an 
Angle Class, I] Division 2 malocclusion. The intensity of 


233 











DENTAL PRACTITIONER 


The 





, Vol. VI, No. 7 





the particular behaviour was only slight and seemed 
clinically about the same in the two cases, but at the 
time when the film was produced the incisors had fully 
erupted. There was the inevitable tongue thrust in the 
child with the Angle Class II, Division 1] incisor relation- 
ship, but not in the child with the Angle Class II, 
Division 2 malocclusion. It became all too easy to talk 
of two fundamentally different types of behaviour (and, 
if they had been included in the present film, to talk 
about two fundamentally different clinical types of child), 
but he thought it was likely that one of the children in 
Mr. Leech’s paper was producing during the critical 
time only the merest suspicion of basically different 
behaviour. A hair’s breadth at one time separated the 
significant from the indeterminate as far as dispersing 
behaviour was concerned. 

Very many children could be included in this category. 
The sight of the tongue coming forward beneath proclined 
incisors often produced an ominous shake of the head 
and out came the phrase “obvious tongue thrust”, but 
the prognosis for closely related incisors after treatment 
in this group was very good. It was easy to move the 
dispersed upper incisors back until they came, now that 
they were fully erupted, within the sphere of the slightly 
tight lower lip during swallowing. It did not even require 
a modification in the real basic behaviour, although it 
did require a marked change in that added portion of 
behaviour which automatically arose when the incisors 
were fully erupted and dispersed. He made this point 
because to group children into clinical types according to 
their established malocclusion could lead investigators 
away from a true appraisal of muscular behaviour. 

In the group of children under the general heading of 
Class III shown in the film, there was a child with the 
postural Class III who separated the jaws until the 
incisor overlap was reduced almost to nil during swallow- 
ing. He would like to ask the authors whether they 
believed that this type of behaviour fell into line with 
their general hypothesis. A postural Class III could 
arise by accident, through the gross loss of deciduous 
molars before the upper and lower permanent incisors 
had erupted sufficiently to form a normal overlap. Did 
the authors suspect that the behaviour might be secondary 
to the malocclusion? 

There were, of course, other cases in which the 
morphology of the dentition could lead to error in assess- 
ing the significance of behaviour. There was the anterior 
open bite that produced the lower lip in contact with the 
tongue. The lower lip was in contact with the tongue 
during swallowing just because of the anterior open bite. 
There was another variety of anterior open bite which 
arose just because the lower lip was in contact with the 
tongue. Those were two totally different conditions with 
different prognoses. 

He wished to point out that if one typed according to 
significant muscular behaviour progress must be very 
slow to avoid the acceptance of wrong conclusions, but 
it would be the most profitable in the end. 

Mr. J. H. Hovell said he was in agreement with 99 per 
cent of what the authors had said in their papers, and he 
thought they had made a very valuable contribution to 
orthodontics. 

He thought that the authors in their clinical types had 
not differentiated sufficiently between morphology and 
action relative to both skeletal morphology and soft- 
tissue morphology. He would like to draw attention to 
their case of bimaxillary prognathism which Mr. Tulley 
had described as a typical bi-maxillary prognathism in 
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which skeletal pattern dominated the picture. It wa- a 
skeletal Class III case. It also had tongue thrust, whi h 
dominated the picture considerably, and he thought the re 
was a soft-tissue morphology which dominated the picture 
in the production of the bi-maxillary prognathism. Ile 
thought that “bi-maxillary proclination” would be a 
better term for it. In Angle Class II, Division 2 the sare 
sort of thing occurred. One could get a soft-tissue 
morphology producing a_ bi-maxillary retroclination 
quite as severe as the one which Mr. Tulley had shown, 
with a teeth-apart swallowing action. He thought that 
the bi-maxillary retroclination of the incisors was due to 
soft-tissue morphology acting upon the alinement of thie 
teeth and also on the position of the dental base relative 
to the skeletal base. 

He did not like Mr. Tulley’s term “clinical types”’, as 
he thought it was misleading. It was necessary to 
consider a combination of soft-tissue action and soft- 
tissue morphology relative to skeletal pattern. He did 
not think the cases could be typed at all. 

With regard to Mr. Gwynne-Evans’s remarks on the 
genesis of abnormal behaviour, surely if it were of visceral 
origin it would be more prevalent in the lower animals 
than it was in human beings, but it seemed to be much 
more prevalent in human beings. The explanation might 
be that the increasing specialization of the orofacial 
musculature had led to an increased tendency to various 
types of disharmony and dysfunction. 

Mr. C. F. Ballard said he thought that Mr. Tulley 
disliked the phrase “incompetent lip posture” and did 
not use it. He thought that the incompetent lip posture 
was of as great importance as the tongue thrust behaviour. 
and, although he himself did not like the expression, he 
regarded it as as a simple way of explaining the lips 
apart posture. It meant that the lips were incompetent 
to produce an anterior oral seal when the mandible was 
in the “rest position” and when the muscles of facial 
expression were in their resting position. He would like 
to know whether Mr. Tulley had a better expression than 
“incompetent lip posture”’, because, if so, he would like 
to use it in future. 

He believed that a Class II, Division 1 labial segment 
relationship could be produced from the incompetent lip 
posture, without any tongue thrust behaviour; in other 
words, the necessary effort to produce an anterior oral 
seal when swallowing and during speech came mainly 
from the mentalis muscle, which held back the lower 
labial segment. The relatively inactive upper lip plus a 
degree of anterior-posterior crowding would produce a 
proclined upper labial segment. He thought that when 
once an overjet was produced the tongue might come 
forward between the teeth against the contracted lower 
lip to seal off the increased overjet. He did not believe 
that any individual could swallow leaving a gap between 
the upper and the lower labial segments; they had to 
fill the gap, and they filled it partly by the lower lip and 
partly by the tip of the tongue. This tongue-thrusting 
behaviour reflexly produced, would be diagnosed as an 
atypical swallow, but he thought that, in fact, they 
ought to be called “habit activities’, because it was 
likely that when the increased overjet was adjusted, the 
behaviour would disappear. In contrast to this, there 
was almost certainly another type of tongue-thrusting 
behaviour, probably endogenous in origin, which could 
not be controlled by the patient and would not disappear 
as the result of any form of treatment. 

Mr. H. E. Wilson said he thought that the number 


of clinical types was far too small and he was sure 
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that Mr. Tulley would be able to add to them as time 
went on. 

In his view, the problem had three main factors, the 
morphology, environment, and habit of the soft tissues, 
i.c., lip and tongue, and when these are related to 
variations of the skeletal pattern the possible permuta- 
tions are very large: with all these combinations of the 
various factors it was difficult to assess the factor or 
factors operating at a given time in any patient and to 
what degree. In addition it was difficult to determine 
which factors cancelled, or were antagonistic to, each 
other and to what degree. He thought that the sorting 
out of the numerous clinical types would involve a great 
deal of work. 

The President, referring to the last case shown in the 
film, asked whether the authors considered it to be a 
typical case of postural prenormal occlusion. 

Mr. W. J. Tulley, in reply, said that the authors had 
asked Mr. Rix to open the discussion because they felt 
sure that he would bring out some of the more important 
points which they had missed. 

He agreed with Mr. Rix that observations of behaviour 
in the critical time during eruption of the incisors were 
much more reliable than observations of the established 
behaviour which might be secondary to the malocclusion. 

With regard to clinical typing, the authors had used 
it because they felt that the Society needed a generai 
survey of the whole subject as it stood at the moment. 
Obviously they left many gaps and all sorts of permuta- 
tions could be produced. From the scientific point of 
view clinical typing was necessary. He thought that 
from the teaching point of view it had a definite 
advantage, in presenting the interrelation between soft- 
tissue morphology, behaviour, and skeletal pattern. 


Replying to the President, the Class III case shown in 
the film was a rather odd one. It was not a postural 
Class III. It was not possible for the patient to achieve 
an incisor edge-to-edge bite. 

He agreed with most of Mr. Hovell’s remarks. The 
case they had shown with bi-maxillary protrusion was 
not a typical bi-maxillary prognathism, but the facial 
skeleton was forward in relation to the cranial base. This 
could be judged by the SNA-SNB angles. 

With regard to Mr. Ballard’s remarks, he did not like 
the term “incompetent lip posture”. (Mr. Hovell inter- 
posed that a better term might be “incompetent lip 
morphology”’.) Mr. Tulley said incompetent lips were 
lips which were not able to seal without a conscious 
effort; he accepted that. Lips, however, which were 
badly postured, e.g., separated by the incisors, might be 
able to seal when the teeth were moved and were there- 
fore competent. He thought Mr. Ballard had said all 
that could be said on this particular aspect of the subject 
and the authors had deliberately omitted it in order not 
to confuse the issue. 

He agreed with what Mr. Wilson had said about the 
difficulties of clinical typing. He had already said in 
reply to Mr. Rix that it was necessary in order to demon- 
strate some of the variations of facial form and function 
with which orthodontists had to deal in everyday practice. 

Mr. E. Gwynne-Evans, in replying to the discussion, 
referred to Mr. Hovell’s remarks and said that the lower 
animals had no sheet of muscle over the head and face. 

Mr. Ballard had opened up a thorny problem in his 
reference to lip posture. Posture is a held attitude 
implying muscle tone, a feature of neuromuscular activity 
which had been rather dropped in our discussions recently 
in favour of considering muscle behaviour as a whole. 





DIRECT-CURRENT ELECTRODES FOR 
PULP TESTING 


By J. M. MUMFORD, M.Sc., F.D.S. R.C.S. 


Lecturer in Operative Dentistry, University of Liverpool 


In electrical pulp testing, some workers have 
measured the voltage and others the current. 
It will be shown how the resistance through 
a tooth varies if the electrode area alters, so 
that, for a given voltage, the current also 
alters. Since nerve stimulation depends on 
current it is therefore not satisfactory to 
correlate “‘pain threshold” with voltage. 

Measurement of current is better, but, even 
then, if the area through which the current 
passes is not known the current density cannot 
be calculated. 

This paper is concerned with attempts to 
standardize the electrode area and with factors 
that affect it. 


ELECTRODES USED 
1. Single Wire or Stranded Wire without 
Moisture.—These did not give an effective 
contact for no current was measurable on a 


Moist Holiowed end of 
cotton-wool copper rod Plastic coating 


/ 
L 











Fig. 1.—Cotton-wool electrode. 


microammeter even with a 100-volt battery. 
This supports the widely held view that 
moisture at the point of contact is essential. 

2. Stranded Wire with Moisture (after Wolf. 
1927; Rotherham, 1937).—Three sizes of wire 
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were tried, the ends being moistened with 
physiological saline. The wires splayed out 
to varying extents, depending on the force 
of application, and the saline did not always 


7? To microammeter 











ee ee Physiological 
“oe - one saline 
—_- — = J Wax 

A B 


Fig. 2.—Stick-on electrode. 


reach the enamel surface or only reached it 
along some of the strands. 

3. Cotton-wool Electrode (after Schréder, 
1905; Wolf, 1927; Boudry-Laidrich, 1929; 
and Kaletski and Furedi, 1936).—This is shown 


aad 
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Balsa wood swells 











Fig. 3.—Distortion of balsa-wood point. 
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Fig. 4.—Correct and incorrect positions of orange- 
woud point. 


in Fig. 1. Its area varied, depending upon the 
amount of cotton-wool and the amount of 
saline with which it was moistened. Too little 
cotton-wool allowed an air lock to occur. Too 
much overlapped the plastic coating. 

A cotton-wool electrode described by 


Sd 


Greenfield (1936) and Mustamann (1945) is 
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considered to be even less satisfactory. A pie. e 
of cotton-wool of indefinite size is twist: d 
around a simple wire and moistened with salin.. 
No attempt is made to control the area. 

4. Insulated Copper Rod with Plain or 
Concave End.—This was 2 mm. in diameter 
and moistened with saline, saline paste, or 
saline agar. Too much paste or agar allowed 
oozing out of the concavity, thus increasing 
whilst too little allowed an air 





the area, 
lock. 

3. Bifurcated Copper Rod with Replaceable 
Electrode Point.—The electrode points were 
a cylinder of saline agar which was _ not 
sufficiently rigid, and a cylinder of porous wood 
soaked in saline. The latter was more suitable 
and was later modified for use. 

6. “Stick-on Electrode’.—A small metal 
tube was fixed onto the tooth as shown in 
Fig. 2. It was filled with saline, using a hypo- 
dermic syringe to avoid air locks. Sometimes 
the readings varied owing to saline penetrating 
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Fig. 5.—Platinum saline orangewood electrode. 


Orangewood point 








between the wax and the tooth. Constant 
readings could be obtained using this electrode 
as long as it remained in position, but if it 
was removed and replaced the readings were 
not necessarily reproducible owing to wax 
penetrating to variable extents, as at A and 


B in Fig. 2. 
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7. Electrode with Reservoir of Saline and 
Replaceable Wood Point.—Electrode points 
made of cylinders of saline agar or saline 
gelatin were not sufficiently rigid. Balsa-wood 
points were better but distorted, as shown in 
Fig. 3. Orangewood points were finally used. 
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Fig. 6.—Valve which was unsuccessful. 
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They were soaked in saline and mounted as 
shown in Figs. 4,5. Saline was sucked through 
and around the orangewood point and provided 
a reservoir of moisture to replace that lost from 
the point by evaporation. If the column 
of saline was too long its weight caused 
leakage. 

An attempt was made to exercise greater 
control over the saline by means of a valve 
(Fig. 6), but this was unsuccessful. 


FACTORS INFLUENCING THE AREA 
OF CONTACT OF THE ELECTRODE 
WITH THE TOOTH 


1. The Area of the Electrode.— W hen soaked 
in saline the average diameter was 1:96 mm. 
(32 readings). Its area could therefore be 
calculated, but the actual area of contact 
depends also on other factors. 

2. The Force of Application might increase 
the area by causing the wood point to splay 
out, but it did not do so. Increasing force 
caused the point to slide back into the capillary 
tube before the meter readings could change. 

3. The Perikymata are too small to affect 
the contact. 

4. Pits and Fissures.—The saline spreads 
into these, thus increasing the area of contact. 


5. Surface Roughness of the Tooth due to 
decalcification, caries, or other factors permits 
the spread of saline. 

6. Debris and Mucinous Plaques facilitate 
spread of saline and should be removed before 
electrical measurements. 


Electrode point 


a 
=! 


Fig. 7.—The effective electrode area depends upon 
the tooth curvature. 
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Electrode point 


Fig. 8.—The effective electrode area depends upon 
the direction of application of the electrode. 


7. The Tooth Curvature affects the area of 
contact, as shown in Fig. 7. 

8. The Direction of Application of the 
Electrode must be perpendicular to the surface, 
as shown in Fig. 8. Otherwise, it will slip off 
or only partly contact the tooth. 

9. Condensation of Moisture from Respired 
Air.—During measurements tn vivo the micro- 
ammeter needle moved to and fro on inspira- 
tion and expiration. 

10. Saliva.—This will greatly increase the 
contact area and lead to short-circuiting of 
the current. Rubber dam should be used. 

11. The Amount of Saline on the Point is very 
important and difficult to control. That it 
needs to be adequately controlled is shown by 
the following experiment. 
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THE RELATIONSHIP BETWEEN 
THE AREA OF ELECTRODE CONTACT 
AND THE TOOTH RESISTANCE 

In an electrical conductor an increase in 
the area results in a decrease in the resistance 


in accordance with the formula R — Pa’ where 


R is the resistance, p is the specific resistance, 
lis the length of the conductor, and A is the 
area of cross section. But the formula may not 
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Fig. 9.—Circuit for measuring resistance. 
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Safety resistance 


be applied in this instance, for the area of 
the current path through the tooth is not 
necessarily the same as the area of the 
electrode. 

The relationship was therefore investigated 
as follows :— 

Apparatus and Method.—A needle 
electrode was inserted into the root of an 
upper central incisor. In the middle of the 
facial surface was placed a disk of blotting- 
paper, soaked in saline. The dental electrode 
had its orangewood point reduced to an area 
less than 1 sq. mm. and was then brought into 
contact with the blotting-paper. The two 
electrodes were connected to the circuit shown 
in Fig. 9. The current and potential drop 
were measured and the resistance calculated 
by Ohm’s law. The experiment was _ re- 
peated using different-sized disks of blotting- 
paper. 

Results.—An example of results obtained 
is given in Fig. 10. 

Comment.—At A the curve is steep and a 
small variation in area leads to a large variation 
in resistance. At B a large variation in area 
leads to only a small variation in resistance. 
The electrode should therefore be large, but 


steel 


its size is limited by the size of the curvature 
of the teeth and 3 sq. mm. is about the largest 
practical electrode area. 
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SUMMARY AND CONCLUSIONS 

1. Various electrodes for applying dire ‘t 
current to the teeth are considered. Their 
areas of contact were not constant. 

2. Factors influencing the area of electrode 
contact are enumerated. 
of the electrode area alters 
the resistance, as shown in Fig. 10. 

4. The application of this work to electrical 
pulp testing is mentioned. 


3. Variation 





Resistance in megohms 
nn 











O 
O 5 lO 15 20, 25 
Area of electrode in sq. mm. 


Fig. 10.—Relationship between the resistance and 
the area of the electrode. 
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NYLON DENTURE BASE 
REPORT OF A DENTAL EXPERIENCE 


By G. E. M. HALLETT, M.D.S., F.D.S. R.C.S., H.D.D., and 
J. H. FARRELL, M.D.S., L.D.S. R.C.S. 


Newcastle Dental Hospital 


In view of the present interest in nylon as a 
denture base it was thought that the experience 
of one of us (G. E. M. H.), who has worn two 
partial upper dentures constructed in this 
material, might be worth recording. 

The standing teeth were 76431347, All the 
natural undercuts were retained on the models, 
and the design was as shown in the photograph 
(Fig. 1) of the second denture (the first denture 
had nylon clasps and no occlusal rests, but was 
otherwise identical in design). The artificial 
teeth were acrylic in each case, their retention 
being mechanical, and both dentures were 
processed by a specialist laboratory. 

Very little easing was required when the 
first denture was inserted—it fitted extremely 
well and felt comfortable. After it had been 
in the mouth for a few hours, however, it 
began to swell and had (with some difficulty) 
to be removed. During the next few days a 
series of adjustments were carried out to 
remove material from the collets, but the 
denture soon settled down and was worn very 
comfortably for the next month. 

At the end of this time it was noticed that 
the polished surface was becoming much 
duller and distinctly rough to the tongue. 
The denture was repolished in the usual way, 
but it did not, after this, keep a smooth 
surface for more than two weeks at a time, so 
that in order to make the surface tolerable to 
the tongue frequent repolishings were neces- 
sary which naturally resulted in inconvenience 
and loss of material. At the end of two 
months’ wear the isolated lateral incisor had 
been driven noticeably the tissues 
and dark lines due to seepage were visible 
between the nylon and some of the acrylic 
teeth. 

When this denture had been worn for four 
months it was replaced by the denture shown 
in the illustration (Fig. 1). The use of occlusal 
rests prevented further resorption under the 


into 


saddles, but roughness was just as evident as 
it had been with the first denture and finally, 
after eight months’ wear, one of the anterior 
teeth loosened and came off. 

Both these dentures were, for a limited time, 
extremely comfortable—more so than any of 





month 
after last repolishing, showing roughness of surface. 
and darkening due to seepage around 2 
at acrylic-nylon junction. 


Fig. 1.—Palatal view of denture one 


loss of 2. 


a number of previous dentures worn over a 
period of fifteen years and made of more rigid 
materials (vulcanite, acrylic resin, gold, and 
stainless steel). This comfort seems to have 
been shared by other wearers of nylon dentures, 
and we feel that the point is important 
as it indicates that unusual flexibility in 
denture base may be worth striving for even if, 
as seems to be the case, nylon is a failure 
because of the difficulties reported here and 
elsewhere. 


Acknowledgement.—Our thanks are due 
to the Photographic Department of the 
Newcastle upon Tyne Dental Hospital for 
the illustration. 
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SOCIETY NOTES 





THE INSTITUTE OF BRITISH SURGICAL 
TECHNICIANS (INC.) 


The following lectures will be given under 
the auspices of the Dental Section of the 
Institute of British Surgical Technicians :— 

‘“‘Immediate Dentures”, by Mr. C. T. 
Youles, F.I.B.S.T. (Chief Technician, Eastman 
Dental Hospital), on Thursday, March 29, 
1956, at 7.30 p.m., in the Lecture Theatre, 
General Hospital, Steelhouse Lane, Birming- 
ham, 4. Tickets from Mr. H. J. Harcourt, 
8, Hillside Road, Erdington, Birmingham, 23. 

“The Design of Removable Orthodontic 
Appliances”, by Mr. D. T. Hartley, L.D.S., 
D.Orth. R.C.S. (Lecturer in Orthodontics), on 
Friday, March 23, 1956, at 7.30 p.m., at the 
Turner Dental School, Bridgeford Street, 
Manchester, 15. 

** Design in Bridgework”’, by Dr. J. K. Holt, 
M.Sc., D.D.S., F.D.S. R.C.S. (Reader in Opera- 


tive Dentistry in the University of Manchester), 


at the Turner Dental School, on Frid.y, 
April 27, 1956, at 7.30 p.m. 

Tickets from Mr. W. Stanley, 247, Fir 
bank Road, Newall Green, Wythenshay « 


Manchester, 23. 


oo 
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FIFTEENTH CONGRESS OF 
STOMATOLOGY 


The next Congrés Frangais de Stomatologie 
will be held in the last week of September, 
1957. Two reports will be presented :— 

1]. “Maxillary Tumours with a Tendency 
to Relapse, excluding Cancer”, by Mrs. M. 
PARANT and J. VIGNEUL. 

2. ““Gerontology and Stomatology”, by 
J. F. Larocue, Mme. A. CARTER, and R. 
CAYRON. 

Two questions will be discussed :— 

1. “Treatment of Children’s Teeth”, by 
J. M. CHATELLIER. 

2. “‘Indications and Contra-indications to 
the Conjoined Prosthesis in Living Teeth”, by 
Mrs. R. Turpautt and R. LEHUCHE. 





PARLIAMENTARY NEWS 


House of Lords 
THE Earl of Home (Deputy Leader of the House) moving 
the second reading of the Dentists Bill on Feb. 7, recalled 
that the Teviot Committee recommended that in order 
to have a complete and satisfactory dental service the 
intake into dental schools should be about 900 pupils a 
year. But to-day we would be lucky to get 450. 

Earl Home said that there were still a number of 
people carrying on the business of dentistry who were 
not on the register of qualified dentists. The Bill pro- 
posed that they should be allowed to continue in business 
“until they die out”, but in future no one would be 
allowed to set up a business of dentistry unless he 
qualified as a registered dentist or doctor. 

Lord Silkin thought that people generally were becom- 
ing more conscious about teeth and the need for preserva- 
tion rather than extraction. Dentists received remunera- 
tion at least in line with doctors, and their working 
conditions were better, yet recruitment to the profession 
was poor. He thought the reason was that the profession 
did not enjoy the status it should have in a profession of 
its importance. 

He thought that one way of easing the burden of the 
inadequate number of dentists available would be to 
allow dental mechanics not only to make false teeth but 
to fit them. He saw no reason why, after a training 
period of up to seven years, the status of dental mechanics 
should not be increased to include personal contact with 
the patient. 

Lord Amulree disagreed with Lord Silkin. It was often 
thought, Lord Amulree said, that first teeth could be 
pulled by anyone. While that might be true in many 
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cases, some first teeth could be badly decayed and, 
unless pulled by a qualified dentist, might result in the 
child having a permanently deformed jaw. 

Lord McNair, in a maiden speech, said that he was 
chairman of a committee appointed to ascertain the cause 
of the lack of candidates for training as dentists and to 
suggest remedies. He had no doubt that the Bill gave 
wider recognition to the national importance of the 
profession, and in that way would improve its general 
status. 

** At the present time the public is lamentably ignorant 
of the importance of preventative dental treatment. Most 
of us still think that there is no need to go to the dentist 
until we are driven to him by pain.” The interest of the 
public in the arrest of decay in its early stages and the 
prevention of decay was very small. 

Lord Webb-Johnson welcomed the Bill, but Lord 
Burden thought it a pity that the measure should be 
marred by one subject, which was the object of intense 
opposition by the British Dental Association. This was 
the matter of ancillary workers. It was a dilution of a 
profession, however it was disguised. This dilution would 
not lead to increased recruitment. 

Lord Haden-Guest said that the fact that in future 
ancillaries could be employed in close contact with and 
to a considerable degree under the control of dentists 
would make all the difference in the world. It would be 
of great value. The plan for employing ancillaries was 
one of the keystones of the building of a new dental 
service. 

The Bill was read a second time without a division. 


(T., Feb. 7.) 
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The Dentists Bill received its third reading and was 
passed in the House of Lords on March 1. 

The Earl of Home (Secretary of State for Common- 
wealth Relations), replying to a point raised at an earlier 
stage by Lord Silkin, said that the General Dental 
Council could have refresher courses where the foreign 
dentists would work on the “phantom head” to begin 
with and, secondly, on normal patients subject to super- 
vision and safeguards which operated in clinical schools. 


Lord Silkin said that both Houses had done their best 
to raise the status and dignity of dentists and he hoped 
that as a result of their work there would be a substantial 
increase in the number of dentists. 

Lord Haden-Guest suggested that it would be found 
that the employment of ancillary dentists, who were 
sufficiently well qualified to work on children, would be 
one of the most valuable things done in the dental world 
for a very long time. (Th., March 1, 1956.) 





BOOK REVIEWS 


ROOT CANAL THERAPY. By Louis I. 
GrossMAN, D.D.S., Dr. med. dent., F.A.C.S.., 
Professor of Oral Medicine, University of 
Pennsylvania. Fourth edition, thoroughly 
revised, with 140 illustrations. 9} 6} in. 
Pp. 399, with 140 illustrations. 1955. 
London: Henry Kimpton. 56s. 

Root canal therapy is probably being practised 
more extensively in this country now than at 
any time in the past. A great deal of effort has 
been put into the teaching of correct principles 
and adequate techniques in the dental schools 
during the last ten years, and, with the advent 
of antibiotic therapy, more dentists have felt 
capable of treating teeth which previously had 
defied every effort to render them sterile by the 
use of antiseptic drugs. Herein lies a danger of 
placing too much reliance on the effective- 
ness of antibiotics, especially when treat- 
ment is carried out without bacteriological 
control. 

Dr. Grossman has stressed this difficulty in 
the fourth edition of his well-known book. He 
has introduced some changes in this edition, 
giving antibiotic treatment with a polyanti- 
biotic test pride of place in the treatment of 
non-vital teeth. The chapter on sterilization of 
the root canal has been divided into three 
sections headed respectively: Disinfectants, 
Anti-Biotics, and Sterilization with Physical 
Modalities. The latter term is rather un- 
familiar to readers in this country—as are 
many others used by the author—but it merely 
means “method”. 

A number of new illustrations have been 
added, some in the popular magazine style, 
which aims at simplifying technical and 
scientific facts in presenting them to the lay 
public. The use of such methods in a scientific 


work is not flattering to the intelligence of the 
reader. The introductory chapter includes 
several gratifying references to the work of 
Fish and MacLean on the fundamentals of the 
pathology of the dental pulp, and the investiga- 
tions of Okell and Elliot into bacteremia 
arising from dental operations. 

Dr. Grossman is an accepted authority on 
endodontic treatment, and there is little doubt 
that this revised and expanded edition of his 
book deserves close study by any dentist who 
practises this difficult and exacting branch of 
conservative dentistry, more particularly if he 
does so occasionally and infrequently. 


DF. Dd 


PRACTICAL EXERCISES IN DENTAL 
MECHANICS. By F. G. Suaw, L.1.B.S.T., 
Lecturer in Dental Technology, College of 
Technology, Birmingham; and D. C. Scorrt, 
Instructor in Dental Mechanics, The Queen’s 
University of Belfast. With a Foreword by 
Professor L. MATTHEWs. Second edition. 
987i in. Pp. 205, with 250 illustrations. 
1955. London: Henry Kimpton. 25s. 

TuiIs is a very useful book to both the appren- 

tice and the skilled technician. The authors 

are on the teaching staff of the Turner Dental 

School, University of Manchester, and the 

exercises described here have been used as the 

basis of instruction for the students. The text 
is extremely well illustrated and every proce- 
dure explained in detail. The contents include 
an Introduction to the Anatomy of the Mouth, 

Tooth Morphology, Full and Partial Dentures, 

Orthodontic Appliances, Inlays, Crowns, 

Bridgework, Splints, Obturators, etc., and a 

section on Dental Materials. 

J. E. S. 
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ABSTRACTS FROM 


Hygrosocopic Technique for Inlay Casting 
using Controlled Water Additions 


Hygroscopic expansion forms an uncon- 
trolled element in standard techniques of inlay 
casting, as water is taken up from the asbestos 
lining. The data presented show that maxi- 
mum hygroscopic expansion is obtained if the 
investment is immersed as soon as setting has 
commenced and if the available water is un- 
limited. If the time is constant and the 
amount of water restricted, there is a linear 
relationship between this quantity and the 
amount of the expansion. A high degree of 
reproducibility is claimed, provided that the 
amount of water added does not bring about 
an expansion up to the critical point, i.e., the 
point of maximum expansion, and provided 
that the time of spatulation, water/powder 
ratio, etc., are kept constant. A modified 
investment is desirable of which the critical 
point is raised so that such variations do not 
reduce the possible expansion below that 
required. The technique described uses such 
an investment and the expansion is controlled 
by variation in the amount of water added 
after pouring the investment. It is necessary 
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to use a flexible ring. Heating the investment 
and pattern during setting permits the full 
expansion to take place as the resistance of 
the wax pattern is reduced.—Ascars, k.. 
MAHLER, D. B., PEyTon, F. A. (1955), J. pros. 
Dent., 5, 711. 


Clinical Research and the General Dental 
Practitioner 


Research is defined as the study of any 
problem in a serious, systematic, methodical 
way, designed to reveal hitherto unknown 
knowledge of some importance. Some of the 
many reasons why the general practitioner 
should interest himself in clinical research are 
mentioned as_ follows:—(a) to break the 
general routine practice; (b) to keep up to date: 
(c) to provide for mental stimulation in 
creative effort; (d) to improve the quality of 
his professional services. It is pointed out that 
the dental school provides the best atmosphere, 
but as all the general practitioners will not be 
able to make use of such schools, the dental 
association should guide and assist their 
members.—KutTscuHer, A. H. (1956), N.Y.S. 
dent. J., 21, 495. 





EXAMINATION RESULTS 


ROYAL COLLEGE OF SURGEONS 
OF ENGLAND 


January, 1956 
Fellowship in Dental Surgery:—The Board of 


Examiners reported to the Council that 41 
candidates presented themselves for the Final 
Examination for the Fellowship in Dental 
Surgery, 19 of whom acquitted themselves 
satisfactorily. Two of the successful candidates 
have not yet complied with the Regulations :— 

Bridge, Arthur James, 46, Sheen Court, 
Richmond, Surrey. Carter, Michael Brinsley, 
**Ramleh”’, Hessle Drive, Heswall, Wirral. 
Cheshire. Cheah, Cheng Kooi, 135, Holland 
Road, W.14. Dyer, Gerald Frank, 133, 
Brighton Road, Purley, Surrey. Eccles, John 
Desmond, 4, Finaghy Park Central, Belfast, 
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N. Ireland. Fletcher, James Pearse, 24 St. 
John’s Road, Clifton, Bristol 8. Jones, Maurice 
Stevens, 87, Bulkington Lane, Nuneaton, 
Warwickshire. Levison, Henry, 3, Fairleigh 
Court, Glendale Gardens, Leigh-on-Sea, Essex. 
Midgley, Norman Mitchell, 6, Mount View 
Road, N.4. Mitchell, Robert Gordon, 81, 
Trinity Court, Grays Inn Road, W.C.1. 
Nairn, Robert Ian, 193, Clarence Gate Gardens, 
N.W.1. Plint, Dennis Arthur, 24, Manorgate 
Road, Kingston-upon- Thames, Surrey. Radden, 
Bryan Gray, Nuffield Foundation House, 34. 
Leinster Gardens, W.2. Scher, Ivor, 7, Sidney 
Place, Cork, Ireland. Smith, Ian, 11, Mayor 
Avenue, Benoni, Transvaal. Steel, George 
Henry, 99, Sunderland Road, South Shields. 
Wallman, Max, 19, Sussex Lodge, Sussex 
Place, W.2. 








